Recognition of the initiation codon for protein synthesis in foot-and-mouth disease virus RNA.
Foot-and-mouth disease virus (FMDV) RNA utilizes two in-frame initiation codons to produce two precursor proteins with identical carboxy termini. The 5' untranslated region (5'UTR) directs the ribosome to internal sequences without the need for a cap structure as used in host mRNAs. The FMDV 5'UTR was cloned upstream of the reporter gene chloramphenicol acetyltransferase (CAT) in order to study the selection of initiation site and to facilitate quantification of the translation products. After in vitro transcription with T7 RNA polymerase and translation in rabbit reticulocyte lysate, the two CAT products, resulting from initiation from the two initiation codons, were quantified. The downstream initiator AUG (AUGLb) was selected more efficiently in the wild-type 5'UTR. In truncated RNA, the upstream initiation site (AUGLab) was more efficiently utilized than in the wild-type 5'UTR. Protein synthesis initiation factors were added to translation assays to determine whether these factors influenced initiation site selection. Addition of eIF-2 and of eIF-2B changed the selection process for both types of RNA. These factors induced a 2.5-fold higher usage of the upstream AUGLab for wild-type and 5'UTR-truncated RNA. A change in mRNA concentration also induced a change in the usage of initiation codons; however, the effect of eIF-2 was measured over a broad range of mRNA concentrations. In conclusion, eIF-2 mediates the recognition of the initiation codon during both cap-dependent and internal ribosome entry site-dependent initiation.